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(57)Abstract 

PROBLEM TO BE SOLVED: To permit gradational recording (multi-value 
recording) and widen a tonal range in a liquid-jet recording head (bubble-jet type 
ink-jet recording head) which can perform only binary recording conventionally. 
SOLUTION: The liquid-jet recording head includes a passage with a heat energy 
action part, a liquid chamber for introducing a recording liquid to the passage, 
and a means for introducing the recording liquid to the liquid chamber. The 
introduced recording liquid is heated by the heat-energy action part to generate 
air bubbles, and the recording liquid is discharged from a discharge port because 
of an action force subsequent to a volume increase of the air bubbles. The heat 
energy action part is constituted of two heat-generating bodies 111, 112 which 
can drive independently and are spaced a nearly equal distance from the 
discharge port, and at the same time, one heat-ge he rating body has a heat- 
generating capacity larger than one time and smaller than two times a capacity 
of the other. 
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a5R»s»AT**«**it- a"X**.9ieai8w*fctt 

«*H2» X *JI/ * - ftiJMEB-fc tttt*f7*Gl ustasn 
Bttl=Ett *tu tt£5gia6i*lfte7* «j«firtfii»ft9 
* *U C k k T 95SttiBttI2aA v F ♦ 

»*(D»««*tffli!*fl)*frfl) i « Jfy* i < ste iy 

fcBBN»l::*Sl*7. !5A**l*l5Ja»*l3«rE«iX*it 

ai Ea*i::t«2»6a *« ;* £ « risasf 7 3»tf 

BR*t35a*3:i::iSl*7. mizzi ®<3itff*« 
izjcc urttA. <ft9i* tt*R t/jw 9 c fc 13 <* : y . 
3g£ aftttoxfc £ tuee-un & *°tai r 

m - 71* ftl* C k * fc T 9Ifcfcis 1 l=£SI cofc*© 
Ci«#iPi 4] «S52 ^<om*0)«!&Etttf3rft9£ 

k *»«fcT*»3RiB 1 i=gga9**iiRitasiA v f.. 

Cttftlfl 5] ttS2 2.TXD3S** o>Mfltfltfllft« C fc 

Ft 

csifsftis e] ttie 2 ^dggJMfroimsff ft* 

C fc fc T 9»tt>H 1 X it Its |ZS» a)&f*0K 

C iff *xa 71 «r 12 2 <»3€» ©53 tfl* ft * 

Cfc«#«fcT93MiiB iXtt47«e<Dl*T*iAM::2e 
BOftHMftlt-eaA? Ft 

[»**fle] «I22 -soMMft^lklAIMWItt^C 
fc SKRI fcT9»**S.i XI* 47l»S7 <»l*r tifflS* 

CK#*g 9] *K2-PO>MMrf*l=B« *tl9«SO>B 
s s am ft * C k £H S* k r 91* # « 1 X tt 4 7>i 8 G> 

CSMiS 10] ttfi2 2^(D5e»»fi5JBJ5S*tl^QO) 
3*® 0)J5 * tf*ft 9 C fc k T*»*ifl 1 Xtt 4 

c»3ftiai 1.1 «iS2oo)BBfto>Kfc&*-ft.pfc 



C»*^12] i»I22^o>»fc*l=**i?ftft*B23 
O^ft^fttt^SI^CkS^akr^lifsR^i Xtt 

[V*sfl-1 3 3 Wi22^0)3S».ttO#^Ji<J)JS£ W« 
Coo o t ] 

Fft^^lzf-OISSA^ H^ffilv/hffisPISSa^ff 3S 

COO 0 2] 

Skit TlZi2»a)f7il9»?a>fV^t>x y FI2a!£li; 

e^TB^ttsaa-cfi^r. cn*Ti=fe«^ft«c 

^ C^)<td«-f VffVxv h§2^26tt. F/iS-fVO 
kft^ft ^a^^CVHa (droplet) ?-GI2a 

»itiz«*;*-eriea«fidfcfl)7R-pT; c<Di2a« 

CO 0.0 33 SET, 3Sl.<D*att ? Wilfct*BWif"SB3 
0 6 0 4 2 9^^HSirTi»iif^tirt^fc<J) (rele tvP 

e^so rs^r, seaa*.©'j»>afl»afe«»*«ft3itt 
*i» u igaa»±i=!ea»»'j»s««a«tti=«* *«e 

TBa«f?3 60)7*9. C*il=teu73El»5iSrh 

i2a»*o).*i^« «taia <t y pim*% ssotai ufci2a 
«*o)'«*i^am« lac u r^^w-iasft <t.d iz« 

j:-»rB«fti='j««eaait±i=ff«»t!7Ea«f7 

d 60)7^9, 

C00 04] 820)«SH *S^3f»33 9 

6 2 7 S-991iBS. ^@^%3 2 9 8 0 3 O^^IBS 
«IZB3S*n7l»9*^ (Swee t^*) Tfi^T, 
a<fiBi«^lci:^7»B«0)W»**i'fc82a»»0) 

»tt' do)«k*^fc^«ifio)$'j®^nfc*j» 
jfi^-s^^Aifi'i^tD ft7tv9(a&Bata«R>a*t» 

9CkT\ I2a9ft±l=!5a€f7d60)7fi9. 

mi. e-xvwiM7o)ffB»4i7u9eaA9 

rfT9-2P7R9t>taino>W]Z. Sa(9^65epJBl*tl7 
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?%ztx£^m&*ttm&(to\zm\Zit. toe* 
aia j: ysa«»fl>'l*» cowwaf* 

C O O O 3-] 38 3.0M^tt» M%tCjHmf SB 3 4 1 6 

cti:j:^t'i'»<i)ssw«w*u iesaas«p>ra3n 

COO oe] 554<D^^tt. -M*K*0lttmB37 4 7 

«kAioM» u. EaiiMffl ^j>n%vimi=i&fl 

12&A v h i=«s**iti»* ex vmm?i=itftAtt 

coo 0 7] cn*t26*a>.4-po)7«tt#^l-^^ 
T*fc<o?»*6K afc«s*i:*5i*T, 

BALWttT*. Bl.«meB1 fi>63B3©^tt. 

£S U 5 fcies a y H 0) 7Jt *y *Jl/ft 
C O O O 8 ] 35 2<D7J5£l*ie& A v I s <D7 y XlWfc 

diwejaatseainsK 65. «dL£«aiT»y. .*fcE 
coo 0 9] sB30)**ttas»*^»*iSftT«£:t 

ir-J:-DTMIiPltt!=finfcii«*i5ar 9*»«€ST* 



X00 101 »4©^tt8l.7bB8 3<D*5Si:tt^T 
fci, =tV^7V F (on-demand) T^S)*^ 

utasa j:yttttUTiea«f? ssi7b£3g3<j> 
6 1 4 fe4M«acrr:« ckww**^ t as «fc.tf$s 

fc^Otff &6>eK. 1233^ v K 0>?Jlf>y^-|Mbtf at 
< . * ex ^fl^^llMflW^ tv'a««^x * 

COO t 1] £ illttS^BS 4 8-96 2;?«J« (WIS 
*gffiHf»3 7 4 7 1 2 -0 WNMt=ttJ&) ara 

m t urwse ex v«tt*w<o*«i="J:-*««**» 
x *jb »wr src ft y i-*x * n, * - «*uffl t ^ 

CfcMEtn^tlTt^ gn^±l2'Z5S!3tt, £7J±^^ 
M jlr.«exVflEiHHF- 0)«t) fJ^HntlRAA 1 1 

Coo 12] L6>U ±!2'ii5§IZtt. JE7)±##Si:U 

rojifl^ q-f ji/i-ia*t urjR^-< vowa^y un^a 

f »IStt y>fi UsftRtiii «f7 3 fcf 0) J: dirUQ» 

fia itrflafe a-f 6iai7 ^ iisfefitt. «^-f 

JtIEsaiBlZi2«a)»«rtftfi? Ttt. S5JB± WT" 

^kTf&^r^ffi^ -d ^o)$ftD±aio)>s^ 

Coo 13] Ud>UJC6i^. Cttfc^!Z2is:aig5A65!Jl5g 

(1#^B35 6- 9 4 2 9^iS5S^BS) I^^T 
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coo 14] as lt. zm£$tt*\y\\t*jx. v F3M v 
s*fai*. id»ofti c^ss^^TS/ssiST*) ki*3 

Coo 15] Lfi> i«m«rttJ:ySiiiKJW 

* ft * «* .3 1= a y , 2iasEaaH»r tttt < * 

tt, fSBaaSa 5- 1322 5 9^a*6tif8tfE£ft;ci*5 
^*A7J ^^«s»<D%<?!zA^^ft*(t^^A^5 

a.feoriB^ ?J y s fe-iwwfcfcr. 
^^fe*i+> *a>»*9-f ^v^SiT^ LT. utaidJ:- 

COO 1 S] C;<D«*7*fct 7-f-y7rfcUTttiS*L* 
1* 0)7 ttS* ifiti k b k 2 tt«tt*tt * fc 
7tQ^ WW tS Jt 3 fc 1=1* *>l* M SffStf 

COO 1 7] 

mwftm* ujrdfc raairii «... ±«© c t 
o^x -v Fiea^ Hifc^r, ramiea <*tisie&) 

'S&SSTSCkirfc*. SS2|Z V tf*, 2fiSSS 

k u *si=€-o)«ig«a*jE<T-**"J:3tt*a*tt* 
*sa^i=*3t*z\ replies c^fistesa) ^ask 
ttfttt^sm&rsckKfc*. 

COO 18] ifc, »4|I r \ZQ 

klzfc** 

COO 19] 



fcttt3fMttj|=Jty* traaawfc«*sifcx*n,* 

ft/mre. tti»ttD^6Bea*iBi'i=ieB»4i 14a 

y. »a^o)i»*fl)d*-*a«ift*<Wffl*iW3i*ia 
*a)*fta>i(SJ:y*s<-2fi<fcU'i i *Ut:fc€»afc 
r ***««85aA y f 

C o o 2 o ] If #«i 2 <d%U tt, ttaSDtfft WM l=K 
S ufi^-trfl^tt^^ftBS^flfi^^ft^^f* i 
y < 2<s jty 'J* *t> 2 -?.<D5Sfe*j!>>% tt$ttx *jt 

*i=*rje»x «it fwnscJ: o t»s«*^.* 

KSKSa-(DOWllDI=k€i<C3ftffl^l=J:y. WKEiW 
^ ^ W leot £□ 6 1 *d *h X 4- \ 1/ * - ffeffl SftH fc S S¥ f 

r.*ctizj:yv fei-esfiw©******* «c 
u^^6i±ffiT"**WWS«*rHiS!iaa«.f7 3 

co o.2 1 ] i^iS3 o^g^tt, &mi 1 irsaoiwift 

C O 0 2 21 Sif *iS 4 (D^WI^ iif^S 1 |Z|gig(D^^ 

««sea^"5» Fi=ist*r, tt.ie.2^oS»i**«)^»ffitt 

6i*4$^k*«»-fcT.i*i»iMiBaAv FTft'*. 
Co o.2 3] =S*iss a>#g^tt; !5#« iXtt aiziets 

a) 5« ^ os it tea <% vF irtst»T» *t ie 2 ^> o ^ <om 
*• 

COO.2 43 sS*lS6.(I>5g^tt, IS*^lXtt4Xtt3 

fl>iiyfts&>i=£ao>««««sa^y FMi22^a>pe«* 
' ^'<D«ifte**fli*tt*c-k€wakr*«»iws2a 

a. v F TS^. 
COO 25] IS^I57 0)l€Wtt. 15*151 Xtt47!)S6 

^nftjwiaaAvFTjR*. 

C:o0 2 6] I$3Sm8 0>f£*WttL 2S^BlXK47bS7 

©L^ftfiM^eaoisagwwtea'vy Fizfct^r. wie 

COO 27] IffttlgSQXWIS, K*»SlXtt47^S8 

<DL»TftdM=ieea)**iB«EaA.^ Fiifei^r, ttse 
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zrxsmQM zm* $ t\ % m& <n fee irtfis a 5 c fc * 

Coo 2 81 gi*3fcja.1 G<D5€fHfct »#iBTXtt471M. 

1 otoi^rn^uiesm^tawieaAy Firm**?.. 

coo 3oi =5#J5i 2<nig^ttv mtisi^ut47&s 
1 oaji^rn^iwiEisaj^iaiiieaA^ Finfcu7\ 

Coo 3 1 ] »*a-i 3 0)?gqqtt, Jj3Ri5iXtt47bk 

COO 323 

It. *5W^.5fiffl £*v* /*7.JfcSJx h32ieS a -y F <0 

ttAvK»«SL SI (B) tt^F^fcrfT^SSStS 

(D) H»e«£*fflA , &ft/s»ttH"CR l 'J* H«K 1 
O-lltHStfk 1 -0 2 tt»jfe#MStfL 1-0-3-ttffi_a»» 

c o o 3 3 3. 0 2ii, *kmfisfa-i=aijRd^ 

JflT*l»*»^5't7JlfS'xy F?55£0)-f V9S/x -y F0) 

(a) ttwf«src»y, QtaiDEB-c-fvo 1 looa* 

£B56^fc^JEfc^'dn : «i?air©^ (2l2 (B) 

1 0 9 6ifta«\?t\r. jfiftMM b9 0)^ES«6i&±# 

^531 1 1 &&r±LZl*&fimz$>Z>. i2 (C) ttpg 

&*i o 9 a>^aQ v& : &\zm» i ztitzmm<<yomtf& 

mlz^it U s»KR«^y, 1 itfrfULfc 

fc$M£l*-t*U ttftDfETttttEfctf)^ V!*#<r 
4%, tt^JtU^VOtttaHIUM** i2 (D) I* 

^ttizts^r^^o-r v<? 1 1 aaifftassti*, co) 

O9 0)^ffiiSJSttBaTU^3S^ ^53111 

<j>f*«a>S5*fiS l#&3s't ji^mo 5 ^ v>*> 



C0034] mz (E) liS.5Si i i &4v0tSi£\Z± 
COO 353 §2 (a) ttqtiliOI3>fVC7 65^{ffl«a^ 

iz<fcyn^mis CU7<-JW afftrH* (a) o>«aiir 

^5E»^ft5^2^cD^!ft^l 1 Ci i i; 1 12) \zvtt 
i*^-©fcL*2i"j:31=aiW*«*. 7 1, 72lif-ti?tilz 

C.oo.3 63 *«qBlz<CTT*«fe*»«fii2-3 

i^riff^r^fc^^rs^). ©4 (a) tMyovx 
cb) ttgr4 ca) ^b- B»r«3iif U'fc^a^sjfaa 

«f$H : P*'i5* S 4 \Znk ^.t\fci2S a v H i o tt. f-0) 
*il=J».*.ri C1 11, 1 12) 6?ai7!3*iXLv^S 

SSlS^»Dt\rt^255§3ltSi 3^. 35^1 2S?SdJ; 

ma 1 4 c 1 4 1, 1 42, 1 43) ££Cfcqtai2? 1 5 
&ij^.d*/=<ff»S€9Urit*» j«<>tai55 1 5 »tai 

□ 1 4 1 1 <t *J8£ Stiift X^jmf-tf** 

it^LrSN^^**tt> t-o)#tta)K5&i:itt$aiz<i: 

CO0 37] 1 (1 1 \, 1 12) It, ti>£ 

oj:5\z i^xDuaia 1 4iz*tur, ^?titiai4^e» 

»/j:^2^<j)5i»^r^y. ®ists$siz^i;r, 

1 it, 1 2^tt>^n^ir3g*3U= 

y. ja^i^ttH.^1 Tiatf«tt*i i2^isi8=!i;igift 

COO 3 8] ^(^551 Sit. £1**1 10)«H5S^1 
7 0)±^|ZfiSL> 1 7 (D&frfcJgftfeTSffit: 
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7 tt, m&^ 2±lzgl7**7=TS&S 1 9. 1 
g±lzi&i7*ftfc£*M«tA;>l2.o (2,0- 1 I, 20- 

12, 20- 21, 2 0- 22, 2 0- 31, 20- 

3 2) , rS^»*«k®2 0±|Z&l^6t\fc±25@i2 1 

fcrmrf£ft5. £*J*ffiJi20 (20- 1 i, 20- 

12, 20-21, 20-22, 2Q-31, SO- 32) 
0)^£2 2, 2 3#^a)^ffi|ZSIj6 t\T*>y r Ctlfc 

<0^ffiSla^«*^ffiS2 pit J:oT^JS^91 .7.6iJKrf 

coo 39] ±i5@2 i.tt..»5e^^i 7izfetvrtt. 
isT^r^i^ »»«Cl@2 ofc^Qtai^rs^jflesK 

£HSfcUTU*£*t^reT*.fcfc€,!Z y MftfBEi; 

r^2 2, 2 3^d^«&r^a)^Bfrit u *e>iz, .eg 

Jg T^ffiSI l-fctf MKft U - 9 £SfrikT 
UT *8ft 2 2 , 2 3giai^fclzjSfc 

raitLrtiJsn. 
coo 4 03 TSflf i 9tt, 
f<£*>$. co)T2f@i 9ttjft5fi»taia)^iai. 
fie® 2 or«^r^6iSis rej»::£pr*.£y'fe.. 
tsMHa 1 e ®\z&m?z$fe sir »'«m»J!* < tty . 
MMtmrib. ^^y5e»i«fic@2 OAsdjia^ftio ff ^ 
n^irtt. fefansi e»2«ftiess i 71=**!* # 
awicattfi 2«i=.«ta4*ft'c fttttsm &iz$s 

coo 4 1] Aftfetttn* vcut.- tr 

^:h*><DJ9£tt 1 um~1 Opm.i:**!** flSsilStfii: 
rjTR^^ftSS i 02^Bl*Tfc<i:l*U tf^iif* 
tfr*£fc*K* Sti5f-0)fc<J>£T38Jil 9fc5Rf8UT 

coo 4 2] ^.^in:JS2o^«ffsr*Wfc 
tat<n\z\t. 9V9Jl-si 020)51^, pftsvs 

«fs:® 2 o srarf r * c n^com^^x pi^sfflfh 



coo 433 5g^«r?L«2ott, jts2.o)tm*jfli*T\ 
r o>?Sfi^77^i= u 7tfi5 ^ ri^s: * a) r s* 65. 

ig#0N££* 0.00 1 pm-Syrrv JFxfilZtt, O.O 
1 um~1 urn****. *fgfflrl*> . -frJfc lt\ H 
f B2^20 OO A (O. 2 gm) 7^^5UV^Ufc. 
C0044] *§&22, 23*mB&TZ>imt LTtt. 

£tv AMIZIt.. W*tf> A I , Ac Au. P t, 

cu*w^ti. £iftioSi£fflur. 35£*so)ifci£r 

SSSflrtt; A I &X/<V$VW\Z&V 1. 4-umJ&di 
Cod 4 s.3 f*3IJS Ct20@) 21 izSsft^ti^^tt 

ttv »»«!Sii2or^*nr=i* 3 £i2^fri^^ 

OfifllT4kl^ Ckr^. «Sf 2 1 &tfts&TZ> 

tiajirftTft*. <owfftt. is^tt. o. 

O 1 u m~ iCum; JTjfilZtt. 0. 1 y m — 3 y rru 
SifilZlt:0. 1 u 3 um k 3rtl5<D*pS3 LlV *: 

Coo 4 6.3 c©J: ; 3l=3Brf>fcKfth^S5Wtt- © 1IZ 
d|z. UT-f V95>x vhAf 

fl)jWlHR«S2ia*s£A5. »Ba8SS.5- 132259^ 

2.^0)S%5a^±^"tl. *-<D3S£3-f^V? 

^r6i^ »taiD j: y Qta * t* * -f- v o$a o&sm* 

coo.4 7 3 tcr, :*3gf«-m. 1 <Dtaia^«UT 
2-?o«^wt. tfte>2^<D5ete^ttttv?ti» 
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COO 4 83 2T>fl^»^^^h?^^lg»aS^I^ 

fctfiSr, fcy */5&glfl&B6tt3&3ST*S5£u -Pjfcy. 1 
^0)#£%fcO)^&83?).£J £T*fc, O, J, 2 J 0)3 

C00 4Q1 *mra>J:9lz. 2^a>^^(T)5e 

j i, »2 0)5Sfe»o)«i*as^«j YtrW.' 

rtt, i»««*l=J5.i;T v :0i . J 2, Ji>j'e 

[oo5o] j**lZ2^o)M&fco)3g&eig 
^Sfts. -*0)i«Jty*.S<2fgJ:y'J^^J:3lzu 

Tl>%. CftfeL 2(ffia>ia3fiB0)faniwJSl^iPSP!a!ft:«li 

sm^tie^t*. j n o)5S»a^^i „ j 20)5e.fch 
wr&*) fc, t*Wh«3Btto. 'ip 2.5,. a.3fc 

<t^6bt^T5 (2.5.(5) »-St.&^$WSft0ft& 

[oo5i] witi*. j 1 coie^es^^ t , J2 

03S**6S7j 3 £ 1- S.fcr* (Cfifci^QtfcSllZA*. 
fiOr-^) fc. -t.O)SHft«Sgli. O, 1, i.5, 2.5 

j:3!w4-fflfc/xy. 2(26^ 3(a.o)ra\ufci^^5e 
2 <t y 'J ' * i * ft i* ja^ mm v * c t wwfe 1 1 

C00 52] *S©Hri*, $e>H2T>0)3S«^.tt : Rtffl 
□ ft>«o ft KSfSSSilzgfiaaT d l~ L.T l& I- 
tt, 031=0* UfeJtdC. 2^0)52^1 1 t, 112£ 

ujm=&& Ktitt Jcufii, r 1 ,^o)otaiqit« 
ur. 2^^uttttiw±(D^.^^a!«wfcL 

e>ft*. 

[oo53] co)g]5 0)-£&tt, 2j£5eqqirtkKr. 1 



6if3Sft*SeSltt. t-0)lfS(iB6535t l 'J^:^<«<. 2 

^agKfteftijfett*. *ft*fc*taiciro)sg&ttft 

K33§#IZT*0)A5£t Llv 
Coo 5 4] -H3 0)-J:d«36»*a)'KW.*35 

tt. -a. 2^JU±<J)4C0)#S«i(£ (1 11, 112, 1 

13). stfs^s^asr&r, 
>Tfc, ssufc^v^jfittai6ir?^o)ttqtain^ 

fcS10)SEI8Ai^|Zfc ? TU* 1l(D»**fiPT* 
COOS53 (S«3ft«3.0)ieTO C0)J:d.|32O 

o)^»^^^s«e>^A»6*j^«^iz-?L>riK^r 

it^^6i^^ C0)«^€»miZA^X^iU^-^a!A 
ft I* J:u d ftW rtt>«e.< . 2 -^o)5e»^ ^o)A^ x 
-*o> ifSJt v J*S<2«J:'y'J^uJ: 
C0)ll#li. ^0)2^0)^^0)^*88^ 

2ffi6»6 3®d)S!!r^iir«&P&iflS!ft'taft5^^ 

COO 5 61 *"oil5/=s »|0)flfett, M«*te0)|iff*t£ 

o)/=«f>r^^- M^o)Jt5iz. co)ct3^5e»^lt. 

yfV 0)7 □ -t^lZ«t-D TJ^rf * *l 2 ^ 0)52 

X^^CktiK^)^ s*^lili2T?0)5gto^^^r 
A:^^0)W^t46^^<5Satl>5Cttt^LV 

y v 2 ^o)5fi.^ 7 1 ft eti a^ix **- 535a. ^>*e 
#-o).^fsi=fcr ^cfc tt^^iztt^sj&srsi^ («m 

T^) . l»^tt0)ffi6^1il>^L^0)2f55-C-ftlzr 

co 0 3 7 ] ^^iztt, mx\zsm ! &i£&B.x.%*& 
&\ -^2ovtr^ fft;frtt$a±rfc4ov5fc 

-^5yst T*tB£. ffe^ii^^rfe 1 O u s 

i|c5SlZTA:^r^ v ^iDlZ^ftib^ia^tJt+TXX 

o P j^i:r^N5TR^ co)<£3lz, 2T>o)5gfcft 
^A.iDA^x^ji/^-s^R^rfe^fs^^fcr^cfc 
iz<ty. 2fiSd^ 3fiso)reiizfei^^56iwa!(t^6i± 
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* yet* on ft 7 n o rjgfiS £ 

y'j**<; 3ic2 ^o)»»*<D*9,*.tta*ft 
cog 39] omi-s.^in iii co)i3U2^> 
rfiz^i>ritfwr*. ccTttiS»*o)«J5tffia*3i6 

Jl-S i O20))S^1^^mi^=^ av&Jfrfcs • 02 

8£ffi£SJUz£**c ia^5e»»a)«fic 

fifil*. 5 o~rson-f3A M;U*-*0>BfA 

ocifg-jKirr*. cvt&st&kvb: -*o>wk*<d 
2 fcr*. 

[Op 6 0] «8M^<T*«t!rfcL C<D.«TttS i 
COOS1] (I&fciS 6 0)3808) &IZ. £L<D«fcd 1=2-3 

riiz-u* Titter*. ccriiJg.^o)^*^*^^^ 

^W^SItt^T^); W><S0><fc3lZ, *^o)£«£*tt. V 
|Z, ^(7)JKJSJi«falS3 Vh d-M/LT. RffWCfctll* 

s 63 , ■ - -n a> 1 « J: y * # < 2 fs je y 'i * * < « * «t 3 i = 
2^<D«!ft*o«cstta«&t\*. afc2-30>38»*r 

Coo 6 2] (iffsjtiayo^qq) ifc|Z. C<D<t 31=2/3 



torn igrt*tifc2-3<0Wh*i*. c<^tfi^es±r 

C0O633 C«3ft*9fl)»B) ' SXI.=* C<DJ:5!Z2^ 

iz^rfc&fa** 

Cod 643 -».*y* 2-?(J)»»WZ(3] UA^JX^JI/^ 

tt. - 1 f«4: y * # < 2<2 <fc y/h * < * J: 3 iz^ 
Coo 65.3 <Iil3£iaga)3SSfi) ^iz, co>J:dlZ2T? 

i 112) ^S. ^*ti:itti»ift*-e*/s^O)« 
S (7 1, 72) 0Me«*fcMT£^.jM£:.o><I:3&' 
^fiili, A I ^0)&JSt^6»fflL^ti^65. Al .lt^ 
iz»fEis^a)S;t^^T^ %tz&)* I tz** 

tt. C 0) <t 7 A I <3)^S tttt&tSAi U d C t T 

C.00663 <tr>T. IU6(J)J:dlZ. 2^<D56»»7* 

y. ^a^fiiffflL^ofeto^i^ mtftc^QNiii 
^ <*: y e »fii»2tf iz <. uo) s?; ja^^a^i ^ ^ iAfc 

CTttA I ^WlZ^I/.Tltf ^ UztK ffi<i)Au, C u^ 

C.oo.673 (iff*isi o<J)?S^) CO<tdlz2 
T?(D5Stt^a)fik«Hmtt. S^L^tt.^SS^^S^'otl^ 
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2^O)M»frtf&rf£t\S*#30)C<DT3?© 1 9 0) 

% im*!£ w*« J* #e t* 3 e: k ifiv Aftft iz 
li, 'wsfcur^unvcjnu »i&ffcizj:^ 

TV«J-q VStBUI^s i 02€JS»£ Steals 7* h 

<fcy<l*£<tf*J:3lzT25© 1 9 0)i5*AS»«i6ti*, 
Coo 68] Oft&iaii, 1 2d>5S$D ;fclz % t<»£. 

■6i***6i=ffi.o)**tttt«rfiz^i*riKWT*i. #ra 
'a*cfc«Km^jb»-*c?. cent w^o>«<Ddt 

3IZ. A l«0»uKtm«««i: LTJHl»*fcttTI*fc 

[00703 coMfc(^fflffiisfl)iaiftte*<b 
s tf v - « J; y * s < afis «fc y * * < **J: 3l= 

*. afcC<DJ:3<BfcBStt* Au*o>J:3l=»-fv9 
jrtt£l=ffft:ttffl?a*«*1=l*. K»ffi*o»»tB 
(^voizjsrsffi) i=JBtturfcJ&*0. ai, cu 

tt. E&*V9lZlSUa*J:3l=. flW«-ty"Tfl»© 
Cpo 7 11 1 Cfl)J:5p2 

|z % *1M0>«iS-CJbfW> 2 1 ottXWfc LT.s i 
o26aptffcii*as % chttTS«i9 0)frtTfcS£WL 
fcJtdK. IftWtMWtflSWIT*; 'tf^r, T2?©1 
9 0)tS^k^U.«t3lz, 2^©Eft*d>rejtf 
o>co>aSJ8 (±29©) .2 1 0)j?;*££**C£:lzj; 

y, 2 70)»«h»o)tfctt«fta; fi5utt!ft8im« 

fctt^CfctfTS*. AftttlZI*. >l/ty£y 
J:^s ix>20)«3U§SJ&tf LfcfSHZ; 7* HJV. 
ivfV^lRot. 2-3 0^eft»fi5JBfifi*ti*M«30) 



j:y**<tt*«fc3izs»s (±©25) 2io)ff"*d3* 

fcfctl*. aSS@ (±25©) 2l(DftHkLTS 

i o* affirms Ufctf. ffi^wrffiirt J:i*cfc 

COO 7 2] 

CmflCDSM-] i*#iS 1 f 2 IZttjfc IfcttS : 1 "3'<Mt 

tttattain^stt.-ffir^aBaoajtftaciT. replies 
3\. -*«t«Jty*»<"U 2flftJ:tJfl<*< Lfca) 

»■*&. sunz*;i&h*2^a»-o>iM«wc« 

Jfi:fcltel=»l/fcy«*tU*2^«&*a*3 

*-^OTHfiSfc*i*«sBH65jB:<tty. *«t=icaKtte 

CP 0 7 33 iJ#«3lz«j©Lfc««: £<DJ:3£y*7 
j|/i?x*h7«irj:*i2S*ri£izfci*T\ 2-30hbjm* 

ipjaiiz.tr, »JHize^<D3eft*o>3».Jt****i: 
fcftST£*<£3|Ztfo/=. f-tiizjty, tn?tl<D58» 
i*lzjt:^.r^jfi* ; ti^s<o*t*#3S3fc^ ?-^^> 
%m-*L ft^L»ttia*&t3erfiEfflUfc*^iz. ntaan 

±lzfel7,$ F -/ h L>+d F si h flKUli: 

COO 7 4] i*M.47b£l 3-|3stXC.L7sWR: 

^ x ^ **ttz*&Hak*.-v fizjsl^t, t n-e no)s« 
3ft*Trtta:r*»rt»?fflLfccfci=J:y- sa«. «i 

l^^^»Dtv ; 5 2-?0)±&*(J)«.^^^T'5ie^^v H 

y; * %t»tt a httTWi Lfcy tr« 

C©2] *»WAS-fflfl**l*^7^iyx y h7J^O-f 
CS3 3 *^Wfl)5S.^Stfi<0^«H 
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7SoT. @4 (A) tt£ffii¥IBgk 114 <B) t*0 4 
(A) |Ifcl}*B — B&J?0BSrfc^ 
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te-"ffiEL 13-a»*BL 1 4«-ttACK 1 5'"fc 
*tiii^ 1 6-.^ffll 17 1 8"'.^ 

fflS, IQ-Ti*. PQ-JWWtti. 2l-±» 

/f, 2 2, 2 3-4B&: 2 10 1 "g 

i o 2-3S&te£f£. 1 0 3-iesa«^iSAa. 
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